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(57) Abstract: A metallic joist is provided comprising cold-formed top and bottom chords, and coldformed metallic truss web 
members arranged in a vertical and diagonal fashion shop welded to the chords. End connections, or "seats" are each shop welded 
to the top chord and to one of the webs. Each seat comprises a pair of vertical metallic planes that act as shear plates, welded to and 
extending outwardly and upwardly of the end portion of the top chord of the joist, and portions extending horizontally either side 
of the chord and punched with holes for easy field bolting to beams or other supporting elements. Each of the chords comprises a 
planar base and a pair of legs. Each leg comprises a chamfered portion extending downward and outward from one edge of the base 
at an acute angle to the horizontal; e.g., about 45 degrees, for stiffening the longitudinal edges of the base, to accommodate axial and 
moment forces. An upper vertical portion, perpendicular to the base, extends downward from a lower end of the chamfered portion 
to provide a planar width of material to accommodate axial and moment forces. An inwardly recessed portion parallel to the base 
extends towards the chord's center line from a lower end of the upper vertical portion; and an attachment portion, perpendicular to 
the base, extends downward from an inner end of the inwardly recessed portion. The inventive chord imparts the joist of the present 
invention with enough strength and stiffness to span up to 100-foot lengths. 
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COLD-FORMED STEEL JOISTS 

FIELD OF THE INVENTION 

The present invention relates to lightweight frame construction for residential and 
commercial buildings. The present invCTtion has particular qjplicability to the manu&cture 
of lightweight open web truss girders used in roof and floor applications in building 
construction. 

BACKGROUND ART 

Roofed floor structures employing lightweight prefabricated steel trusses are 
commonly used in low-rise buildings with all types of end uses, including residential and 
commercial uses. Structures made from steel trusses are well suited for the support of 
uniformly distributed roof or floor loads, suspended ceilings, ducts, sprinklers and lights. As 
a roof or floor joist, typical lightweight steel structural members are ad^ted to be secured to 
wall constructions of a variely of building systems, including masonry, concrete, wood, steel 
or other supporting members. 

Fabrication and use of steel trusses, such as open web joists, for construction dates 
from the mid-nineteenth century. Starting at tiie be^baning of the twentieth century, steel 
joists were produced to individual manufacturer's patents and standards. Chords for these 
conventional open web steel joists typically comprise hot-rolled steel shapes cut to length, 
and the web members comprise round steel rod. Disadvantageous^, yfbesa mill run lengths 
are cut to match lengths required for particular applications, either a high rate of scrap results, 
or additional welded spUces are made to the chords during fabrication, thereby increasing the 
required labor and handling. 
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Furthermore, tiie span of conventional joists is limited, requiring supporting 
structures, such as rafters, to be spaced closer than is desirable. 

There exists a need for a lightweight prefabricated steel truss that can be efficiently 
manufactured and is able to span larger distances than conventional joists. 

SUMMARY OF THE INVENTION 

An advantage of tihe present invention is a cold-formed joist that can span a distance 
of up to 100 feet, and is economically manufactured. 

According to the present invention, the foregoing and other advantages are achieved 
in part by a joist having a first chord, the first chord having a length and a cross-section 
substantially symmetrical about a center line. The first chord cross-section comprises a 
horizontal base having two ends, and a pair of downwardly extending legs. Each leg 
comprises a chamfered portion extending downward and outward from one end of the base at 
an acute angle to the horizontal; an upper vertical portion, perpendicular to the base, 
extending downward from a lower end of the chamfered portion; an inwardly recessed 
portion, parallel to the base, extending towards the center line from a lower end of the upper 
vertical portion; and an attachment portion, perpendicular to the base, extending downward 
from an inner end of the inwardly recessed portion. The attachment portions of the legs 
define an opening for receiving a web of the joist, the opening extending substantially the 
entire length of the first chord. 

Another aspect of the present invention is a seat member for attaching the joist to a 
structural member, the seat member having a pair of opposed vertical walls for fitting in the 
opening and abutting the chord attachment portions, a notch disposed such that the seat 
member is rigidly attachable to the attachment portions and to one of the web members, and a 
pair of flanges for attachment to the structural member. 
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A Still furfher aspect of the present invention is method of assembling a joist, the 
method comprising providing an elongated joist chord with a cross-section having a center 
line and including a substantially horizontal base, a pair of substantially vertical side walls 
whose top ends are attached to the top wall, a pair of lower horizontal walls extending inward 
fix)m the bottom ends of the side walls towards the center line of the chord cross-section, and 
a pair of vertical attachment portions extending downward from the inward-extending ends of 
the lower horizontal walls; rigidly assembling a web member having a pair of opposed walls 
spaced to fit between and abut the pair of attachment portions to Ae chord such that Ihe 
attachment portions abut the web member opposed walls; and welding each of the web 
member walls to a respective one of tiie attachment portions without moving the web 
member/chord assembly, wliile the assembly is in a flat position. 

Additional advantages of the present invention will become readily apparent to those 
skilled in this art from the following detailed description, whereui only the preferred 
embodiment of tiie present invention is shown and described, simply by way of illustration of 
the best mode contemplated for carrying out the present invention. As will be realized, the 
present invention is capable of other and different embodunents and its several details are 
capable of modifications in various obvious respects, all without departing from the 
invention. Accordingly, the drawings and description are to be regarded as illiistrative in 
nature, and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference is made to the attached drawings, wherein elements having tiie same 
reference numeral designations represent like elements throughout, and wherein: 

Figure 1 is an elevational view of a joist in accordance with an embodiment of the 
present invention. 
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Figure 2A is a cross-sectional view of a joist chord according to an embodiment of tiie 
present invention. 

Figure 2B is a perspective view of the chord of Figure 2A. 

Figure 3A is a cross-sectional view of a web member used in the joist of an 
embodiment of the present invention. 

Figure 3B is a perspective view of a portion of a joist according to an embodiment of 

the present invention. 

Figure 4A is a cross-sectional view of a chord according to an embodiment of the 

present invention. 

Figure 4B is a cross-sectional view of a web member used in conjimction with the 
chord of Figure 4 A. 

Figure 5A is a cross-sectional view of a chord according to an embodiment of the 
present invention. 

Figure 5B is a cross-sectional view of a web member used in conjunction with the 
chord of Figure 5 A. 

Figure 6A is a cross-sectional view of a chord according to an embodiment of the 
present invention. 

Figure 6B is a cross-sectional view of a web member used in conjunction with the 
chord of Figure 6A. 

Figure 7A is a cross-sectional view of a chord according to an embodiment of the 
present invention. 

Figure 7B is a cross-sectional view of a web member used in conjunction witii the 
chord of Figure 7 A 
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Figure 8 A is a cross-sectional view of a chord according to an embodiment of the 
present invention. 

Figure 8B is a cross-sectional view of a web member used in conjunction with the 
chord of Figure 8 A. 

Figures 9A-9C are side elevational views of truss configurations of the joists of 
several embodiments of the present invraition. 

Figure lOA is a side elevational view of a seat according to an embodiment of the 
present invention. 

Figure lOB is a front elevational view of a seat according to an embodiment of the 
present invention. 

Figure IOC is a side perspective view of a portion of a joist according to an 
embodiment of the present invention. 

Figure lOD is a bottom perspective view of a portion of a joist according to an 
embodiment of the present invention. 

Figures 1 1 A and IIB are side and firont elevational views, respectively, of a portion of 
a joist according to an embodiment of the present invention. 

Figure 1 IC is a cross-sectional view of the joist of Figure 1 1 A. 

Figure 12 is a perspective view of a joist according to an embodiment of the present 
invention. 

DESCRIPTION OF THE INVENTION 

The joists of the present invention offer advantages over conventional open web bar 
joists because tiiey are fabricated entirely of cold-formed steel components, made by runmng 
a coil of sheet steel through a series of roUers, each of which progressively bends die sheet to 
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its final fonn. The use of cold-fonned components provides manufacturing econondes in 
reduced scrap and lower shop labor. It also provides field erection economies in a more rigid 
member to hoist to tiie roof during erection, easier field bolting to supporting firaming, and 
easier installation of modem self-drilling fasteners than conventional open web steel bar joist 

The open web cold-formed metallic joists of the present invention comprise cold- 
formed top and bottom chords and cold-formed metallic truss web members arranged in a 
vertical and diagonal fashion. The truss web members are shop welded to the chords. End 
connections, or "seats" are each shop welded to the top chord and to one of the webs. Each 
seat comprises a pah: of vertical metallic planes that act as shear plates, welded to and 
extendmg outwardly and upwardly of the end portion of the top chord of the joist, and 
portions extending horizontally either side of the chord and punched with holes for easy field 
bolting to beams or other supportmg elements. Each of the chords of the inventive joist 
comprises a planar base and a pair of legs. Each leg comprises a chamfered portion 
extendmg downward and outward firom one edge of the base at an acute angle 9 to tiie 
horizontal; e.g., about 45 degrees, for stiflfening the longitudinal edges of the base, to 
accommodate axial and moment forces. An upper vertical portion, perpendicular to tiie base, 
extmds downward firom a lower end of the chamfered portion to provide a planar widtii of 
material to accommodate axial and moment forces. An inwardly recessed portion parallel to 
the base extends towards the chord's center line &om a lower end of the upper vertical 
portion; and an attachment portion, perpendicular to the base, extends downward firom an 
inner end of the mwardly recessed portion. The uiventive chord unparts the joist of the 
present mvention with enough stiflBhess to span up to 100-foot lengths. 

Custom made-to-order cold-formed joists according to the present mvention are 
febricated m the most economical configuration to resist mmimum specified loads includmg 
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self weight, floor loads for a mezzanine floor application, collateral loads (e.g., suspended 
ceilings), sjmnklers, and naturally occurring loads such as snow and wind uplift. In addition, 
custom made-to-order cold-fonned joists are sized to withstand compression vrfien acting as 
struts in the overall wind-bracing scheme for the building. 

An embodiment of the present mvention will now be described with reference to Figs. 
1, 2A and 2B. As shown in Fig. 1, a joist 100 according to the present invention comprises 
two chords 200 having identical cross sections, the upper chord 200 having a lengtii Li and 
tiie inverted bottom chord 200 having a length L2. Chords 200 are joined by a series of 
regularly spaced web members 300. Joist 100 is for use in residential and commercial 
structures requiring a roof or floor truss having a span of up to about 100 feet. 

One of the chords 200 is shown in detail in Figs. 2A-B. Chord 200 has a cross- 
section substantially symmetrical about a center line CL. The chord cross-section comprises 
a horizontal base 205 having two ends 205a, 205b, and a pair of downwardly extending legs 
210. Each leg 210 comprises a chamfered portion 210a for stififening the longitudinal edges 
205a, 205b of base 205, to accommodate axial and moment forces. The chamfered portions 
210a extend downward and outward from one edge of base 205 at an acute angle 8 to the 
horizontal; e.g., about 45 degrees. An upper vertical portion 210b, perpendicular to base 205, 
extends downward from a lower end of chamfered portion 210a to provide a planar width of 
material to accommodate axial and moment forces. An inwardly recessed portion 210c, 
parallel to base 205, extends towards center line CL from a lower end of upper vertical 
portion 210b; and an attachment portion 210d, perpendicular to base 205, extends downward 
from an inner end of inwardly recessed portion 210c. Base 205 and leg portions 210a-d are 
substantially planar throughout the entire length L of chord 200. 
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Attachment portions 210d define an opening 215 for receiving webs 300 of joist 100, 
the opening 215 extending substantially the entire length L of chord 200. Base 205 has a 
width Wl, and opening 215 has a width W2, and Wl is greater than W2. In one embodiment 
of the present invention, the ratio of Wl to W2 is about 1.3 to 1. A distance D between tiie 
\spper vertical portions 210b of legs 210 is about twice the vertical distance d between base 
205 and the inwardly recessed portions 210c of legs 210, and distance D between the upper 
vertical portions 210b is greater than an overall vertical height H of legs 210. 

Chords 200 are shaped by a conventional cold-form process, such as a rolling process, 
and may be made of any appropriate metallic material such as aluminum, steel or other metal 
or metal alloys. In certain embodiments of the present mvention, chords 200 comprise high- 
stcength steel in the thickness range of 20-gage to 7-gage meeting the material specification 
ASTM AlOl 1 SS Grade 55 or ASTM AlOll HSLAS Grade 55 Class 1, as rolled, not oiled. 
These materials include a range of ultunate yield strength firom 30 ksi to 80 ksi. In many 
instances it is deskable to provide the metallic chord with a protective coating. The 
protective coating may be metallic or non-metallic such as paint, epoxy, or the like. 

Those skilled in the art will appreciate that the dimensions of base 205 and legs 210, 
including the thickness of these mwnbers, are chosen to suit the load-bearing requirements of 
the joist in which they are used. For example, the width of base 205 can range firom 1 inch 
for 20-gage material thickness to 5 inches for 7-gage matraial thickness. Opening 215 can 
range firom % in for 20-gage material thickness to 3 5/8 inches for 7-gage material. The 
overall vertical height H of chord 200 can range &om 1 3/8 inch for 20-gage material 
thickness to 7 inches for 7-gage material thickness. The length of attachment portions 210d 
can range from 1/2 inch for 20-gage material thickness to 2 i4 inches for 7-gage material 
thickness. The length of iq>p^ vertical portions 210b can range from Vz inch for 20-^e 
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material thickness to 2 i4 inches for 7-gage material thickness. Exemplary embodiments of 
the inventive chord are illustrated in Figs. 4A, 5A, 6A, 7A, and 8A, showing relevant 
dimensions. 

The joist 100 of the present invention (see Fig. 1) comprises a plurality of 
conventional cold-formed steel web members 300 between the chords 200. Referring now to 
Fig. 3 A, each web 300 has a pair of opposed vertical walls 3 10 for fitting in the opening 215 
of chords 200. Those skilled in the art will ^jpreciate that the dimensions of walls 3 10 and 
the thickness of web members 300 are chosen to suit the load-bearing requirements of the 
joist m which they are used. Exemplary webs 300 used with the embodiments of the 
inventive chord 200 Ulustrated in Figs. 4A, 5A, 6A, 7A, and 8A are shown in Figs. 4B, 5B, 
6B, 7B, and 8B, respectively, along witii relevant dimensions. 

As shown in Fig. 3B, which is a detail of joist 100, one end of each web 300 is rigidly 
attachedtoafirstoneofchord200atattachmentportions210d,asbywelding. Referring 
again to Fig. 1 , joist 1 00 further conipises a second one of diord 200, substantially identical ■ 
to the first one of chord 200 and disposed substantially parallel to the first one of chord 200. 
A second end of each web 300 is rigidly attached to the second one of chord 200 at the 
second chord's attachment portions 210d, as by welding. 

In some embodiments of the present invention, at least one of the webs 300 is 
attached to a chord 200 at about a 45-degree angle to the longitudinal axis of chord 200, as 
shown in Fig. 1. In fiirther embodiments of the present invention, this angle varies fix>m 
about 30 degrees to about 60 degrees. In some embodiments of the present invention, at least 
one of webs 300 is attached to a chord 200 perpendicular to the longitudinal axis of the chord, 
as also shown in Fig. 1. Although the depth of joist 100 is shown as 27 inches in Fig. 1, those 
skilled in the art will appreciate that the joist depth can vary &om about 1 5 inches to about 72 
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inches, as required. In certain embodiments of the present invention, chords 200 and webs 
300 are attached to each other to form a joist comprising a conventional Warren truss 
structure, as shown in Fig. 9A, a modified Warren truss (including additional webs 
represented by dotted lines in Fig. 9A), a conventional Pratt truss, as shown in Fig. 9B, or a 
conventional Howe truss, as shown in Fig. 9C. 

In a further embodiment of the present invention shown in Figs. lOA-D, joist 100 
comprises a cold-formed seat member 1000 for attaching the joist to a siq)porting member 
(not shown) such as a masonry, conwete, wood or steel supporting member. Seat 1000 is 
readily pre-fabricated in the shop, as by laser-cutting sheet steel and die stamping, thus 
requiring only field bolting to complete the connection of joist 100 to beams or other 
supporting elements. Referring now to Figs. lOA-B, which include dimensions to illustrate a 
seat 1000 of an exemplary embodiment of the present invention, seat 1000 has apair of 
opposed vertical walls 1010 for fitting m the opening 215 of chord 200 and abutting the chord 
attachment portions 210d, and a notch 1020 disposed. Seat 1000 is rigidly attachable to 
attachment portions 210d and to one of the web members 300, as by welding, such that 
vertical walls 1010 act as shear plates. A pair of flanges 1030 extend horizontally for 
attachment to the structural member (see Figs. lOC-D). Flanges 1030 have through-holes 
103 1 for field bolting to beams or other supporting elements. When welded to the cold-form 
metallic chord 200, cold-formed seat 1000 and chord 200 act as a composite, resulting in 
economies due to savings in material that would be required for the chord or seat acting 
alone. 

In an alternative embodiment of the present invention, a cutback of the top chord 200 
provides clearance for field assembly and enables holes 103 1 in seat 1000 to be accessed with 
a conventional spud wrench for alignment, and a conventional socket wrench for tightening a 
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festener from the top. Referring now to Fig. 12, seat 1000 has a seat width A, and flie top 
chord 200 is cut back a distance B to for easy access to through holes 103 1, and to enable 
alignment and tightenmg of nut 1210 and bolt 1220 to secure seat 1000 to a rafter 1230. In 
one exemplary anbodiment of the present invention, seat width A is 6.75 inches, and the top 
chord 200 is cut back a distance B of 1/4" from the end of the seat Each seat 1000 is cut 
back Vi" from the centerline of rafter 1230, resulting in a gap of about 1/2" between joist 
chords at rafter 1230. After seat 1000 is secured to rafter 1230, a conventional cover plate 
(not shown) can be installed with screws to provide support for roof panel screws or standing 
seam clip screws, as needed for attachment of a conventional roof panel or roof panel clip. 

A method of producing the joist of the present invention will now be described. The 
method generally comprises roll-forming the chords 200, roll forming the open channel web 
members 300, lasec cutting and die-foiming the end connection seats 1000, inserting web 
members 300 and seats 1000 between the attachment portions 210d of top and bottom chord 
members 200, and frision welding web mranbers 300 and seats 1000 to the chords 200. 

Web members 300 and seats 1000 are welded to chords 200 using fillet welds in 
either lap or T joints. Fillet welds are sized to transfer internal forces between the web and 
chord members. The fillet welds are made using electrodes with about 70 ksi tensile strength. 
The weld geometry and weld strength can be achieved employing conventional welding 
processes. One such process is gas metal arc weldmg (GMAW). In an exemplary 
embodiment, GMAW is conducted with.045" diameter ER70-S6 wire, a shielding gas 
consisting of about 90% Argon and 10% CO2 at a flow rate of about 18 Uters/min, an average 
wire speed of about 10.5 meters/min, average 25.5 volts and atravel speed of about 140 
cm/min.^ Those skilled in the art wiU realize that other welding procedures could be used to 
achieve the same weld size and/or strength. 
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To improve ^rication efficiency and quality, in Ihe inventive melhod all web-to- 
chord and seat-to-chord welds are made without turning the joist during welding. Chord, web 
and seat dimensions, and joint details enable aU welding to be performed fiom one side only. 
Therefore, turning the assembly for welding from the opposite side is not required. All welds 
of the web members and seats to the chords are made in a "flat" or horizontal position; that is, 
whUe the assembly is on its side. Since the assembly is welded in the flat and from one side 
only, all welds can be made from above, in the shortest time and with the highest quaUty, as 
compared to prior art assembly techniques that require movmg the assembly and welding the 
assembly in a vertical position, and/or welding tiie assembly from below ("overhead" 
welding). Vertical and overhead welding are disadvantageous in that both techniques are 
slower than welding in the flat from above, and weld quality is difficult to maintain. 

Referring now to Figs. 1 1 A-C, where only one chord 200 is shown for clarity, web 
members 300 are rigidly assembled to chords 200 such that the opposmg side walls 310 of 
web 300 abut the attachment portions 210d of chords 200. It should be appreciated that, m 
practicing the present methodology, two chords 200 are assembled to webs 300 to form joist 
100 as described hereinabove and shown in Fig. 1 prior to welding. Camber, defined as 
curvature of a flexural member in the plane of loading, is conventionally appUed to steel 
joists to prevent saggmg under load. In the present methodology, upward camber is induced 
during assembly and prior to welding, at a ratio of approxunately 1 inch per 50 ft. of joist 
length. Web members 300 are welded to chords 200 with approxunately 1" long fillet or 
flare bevel groove welds 1110-1 140 while the assembly is m the horizontal position. Welds 
1 130, 1 140 are on the inside of the "bottom" attachment portion 210d, as shown in the 
sectional view of Fig. 1 IC, and welds 1 1 10, 1 120 are on the outside of the "top" attachment 
portion210d,asshowninFig. IIA. Thus, a 20-panel joist would have 40 welds made to the 
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inside of the bottom attachment portion 210d, and 40 welds made to the outside of the top 
attachment portion 21 Od, of each of the two chords 200. 

Likewise, as shown in Figs. IOC and lOD, seat members 1000 are rigidly assembled 
to a chord 200 such that the opposing side waUs 1010 of seats 1000 abut the attachment 
portions 210d of chord 200 proximal to the opposed side walls 310 of web member 300. 
Seats 1000 are welded to chords 200 and web members 300 as described hereinabove, witii 
approximately 1" long fillet or flare bevel groove welds 1040, 1050 while the assembly is in 
the horizontal position. Welds 1040 are on the outside of the top attachment portion 210d 
and side wall 310 (see Fig. IOC), and welds 1050 are inside of the bottom side waU 310 of 
web 300. 

The present invention can be practiced by employing conventional materials, 
methodology and equipment Accordingly, the details of such materials, equipment and 
methodology are not set forth herein in detail. In the previous descriptions, numerous 
specific details are set forth, such as specific materials, structures, chemicals, processes, etc., 
in order to provide a thorough understanding of the present invention. However, it should be 
recognized that the present uivention can be practiced without resorting to tiie details 
specifically set forth. In other instances, well known processmg structures have not been 
described in detail, in order not to uimecessarily obscure the present invCTtion. 

Only the preferred embodiment of the present invention and but a few examples of its 
versatiUty are shown and described in tiie present disclosure. It is to be understood that the 
present invention is capable of use in various other combinations and environments and is 
capable of changes or modifications witiiin tiie scope of tiie mventive concept as expressed 
herein. 
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What is Claimed Is: 

1 . A chord for a joist, the chord having a length and a cross-section substantially 
symmetrical about a center line, the chord cross-section comprising: 
a horizontal base having two ends; and 
a pair of downwardly extending legs, each leg comprising: 

a chamfered portion extending downward and outward from one end of the 

base at an acute angle to the horizontal; 

an upper vertical portion, perpendicular to the base, extending downward from 

a lower end of the chamfered portion; 

an inwardly recessed portion, parallel to the base, extendmg towards the center 
line from a lower end of the upper vertical portion; and 

an attachment portion, perpendicular to the base, extending downward from an 
inner end of the inwardly recessed portion; 

wherein the attachment portions of the legs define an opening for receiving a web of 
the joist, the opening extending substantially the entire length of the chord. 

2. The chord of claim 1, wherein the base and each leg portion is substantially 
planar throughout the entire length of the chord. 

3. The chord of claim 2, wherein the acute angle is about 45 degrees. 

4. The chord of claim 1, wherein the chamfered portions of the legs are for 

stiffening the ends of the base. 

5. The chord of clahn 2, wherein the base and the opening each have a respective 
width, and the width of the base is greater than the width of the opening. 

6. The chord of claim 5, \i4ierein the ratio of the width of the base to the width of 
the opening is about 1.3 to 1. 
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7. The chord of claim 2, wfaeiein the distance between the upper vertical portions 
of the legs is about twice the vertical distance between the base and the inwardly recessed 
portions of the legs. 

8. The chord of claim 1, wherein the base and legs comprise cold rolled steel. 

9. The chord of claim 2, wherein the distance between the upper vertical portions 
of the legs is greater than an overall vertical height of the legs. 

10. A joist having a first chord, tiie first chord having a length and a cross-section 
substantially symmetrical about a center line, the first chord cross-section comprising: 

a horizontal base having two ends; and 

a pair of downwardly extending legs, each leg comprising: 

a chamfered portion extending downward and outward fi:om one end of the 
base at an acute an^e to the hori2ontal; 

an upper vertical portion, perpendicular to the base, extending downward firom 

a low^ end of the chamfered portion; 

an inwardly recessed portion, parallel to the base, extending towards the center 
line &om a lower end of the upper vertical portion; and 

an attachment portion, perpendicular to the base, extending downward firom an 
inner end of the inwardly recessed portior^ 

wherein the attachment portions of the legs define an opening for receiving a web of 
the joist, the opening extending substantially the entire length of the first chord. 

11. The joist of claim 10, fiirther comprising a pluraUty of webs, each web havmg 
a pair of opposed vertical walls for fitting in the opening, a first end of each web being rigidly 
attached to the first chord at tiie attachment portior»s. 
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12. The joist of claim 11, viierein the first chord has a longitudinal axis, and at 
least one of the webs is attached to the chord at about a 45 degree angle to the longitudinal 
axis. 

13. The joist of claim 12, wherein at least one of the webs is attached to the first 
chord perpendicular to the longitudinal axis. 

14. The joist of claim 1 1, wherein the webs each have a second end, the joist 
further comprising a second chord substantially identical to the first chord and disposed 
substantially parallel to the first chord, the second end of each web being rigidly attached to 
the second chord at the second chord's attachment portions. 

15. The joist of claun 14, wherein the joist comprises a Warroi truss, a Pratt truss, 
or a Howe truss. 

16. The joist of claim 1 1, further comprising a seat member for attachmg the joist 
to a structural member, the seat member having a pair of opposed vertical walls for fitting in 
the openmg and abutting the first chord attachment portions, a notch disposed such that the 
seat member is rigidly attachable to tiie attachment portions and to one of tiie web members, 

5 and a pair of flanges for attachment to tiie structural member. 

17. A method of assembling a joist, the method comprising: 

providmg a first elongated joist chord with a cross-section having a center line and 
includmg a substantially horizontal base, a pan: of substantially vertical side walls vfbosa top 
ends are attached to tiie top wall, a pair of lower horizontal walls extending inward from the 
5 bottom ends of the side walls towards the center line of the chord cross-section, and a pair of 
vertical attachment portions extendmg downward &om the mward-extendmg ends of the 
lower horizontal walls; 
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rigidly assembling a first end of a web manber having a pair of opposed walls spaced 
to fit between and abut the pair of attachment portions to tiie first chord such that the 
10 attachment portions abut flie web member opposed walls; and 

welding each of the web member walls to a respective one of the attachment portions 
without moving the web member/chord assembly. 

18. The method of claim 17, comprising: 

providing a seat member for attaching the joist to a structural member, the seat 
member having a pair of opposed vertical walls fitting between and abutting the chord 
attachment portions, and a notch for accommodating the web member; 
5 i^erein the assembly step comprises rigidly assembling the seat member to the chord 

such that the chord attachment portions abut the seat member opposed walls proximal to the 
web member opposed walls; and 

wherein the welding step comprises welding the seat member to the web 

member and to both the attachment portions. 

19. The method of claim 17, comprising assembling a plurality of the webs to the 
first choid, wherein the webs each have a second end, the method further comprismg rigidly 
assembling a second chord, substantially identical to the first chord and disposed 
substantially parallel to the first chord, to the second end of each web at the second chord's 

5 attachment portions prior to the welding step. 

20. The method of claim 19, comprising inducing camber in the first and second 
chords prior to the welding step. 

21. The method of claim 20, comprising inducing the camber at a ratio of 
^proximately 1 inch per 50 feet of the length of the assembled joist. 
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22. The method of claim 1 7, comprising placing the first chord/web assembly in a 
flat position prior to the welding step such that a side of the assembly is feeing upward, and 
performing all the weldmg on the iq)ward-fecing side of the assembly. 

23. The joist of claim 16, wherein the seat member extends beyond a distal 
longitudinal end of the first chord. 
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shop welded to the top chord (200) and to one of the webs (300). Each seat (1000) comprises a pair of vertical metallic planes that 
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portion. The inventive chord imparts the joist of the present invention with enough strength and stiffness to span up to 100-foot 
lengths. 



INTERNATIONAL SEARCH REPORT 



lotematioxial qiplication No. 
PCT/US03/00267 



A. CLASSraCATION OF SUBJECT MATTER 
IPC(7) E04B 7/08 

US CL : 52/634. 639, 691. 731.7, 745.21 
Acenrdin p; to IntBrpatio^al Patent dassificattoii gPC) or to boflmaf intiftl clflssification and IPC 

B. FIELDS SEARCHED ^ 



Minimum documentation searched (classification system followed by cUssificatian symbols) 
U.S. : 52/634, 639, 691. 731.7. 745.21, 653.1. 712; 211/19M92 



Docomeotation seardied other than miniiniim documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted durmg ttie mteniational search (nai^ vdiere practicable, search terms used) 



C. DOC UMENTS CONSI DEatED TO BE RELEVANT 
Category * 



Citation of document, wth indication, whare q)propriate, of the relevant passages 



Relevant to claim No. 



X,E 
X 
Y 
X 
Y 
Y 
X 
Y 
A 



US 6.510.908 HI (MASTEE^ON et al.) 18 FEBRUARY 2003 (18.02.2003). See entire 
document. 

US 6.199.341 A (CARLIN et al. ) 13 MARCH 2001 (13.03.2001). See entire document. 



US 6,088,988 A (SAHRAMAA) 18 JULY 2000 (18.07.2000) See entire document 

US 3,475,044 A (KONSTANT ) 28 OCTOBER 1969 (28.10.1969), See Fig. 1-2. 
US 4,648.517 A (SCHAFER) 10 MARCH 1987 (10.03. 1987). See entire document 



US 4.986,051 A (MEYER ET AL.) 22 JANUARY 1991 (22.01. 1991). See entire 
document. 



10-23 

17- 23 

10- 16 
1-10 

11- 23 

18- 23 
1-9 

10-23 
1-23 



Further documiraits are listed in the continaatiQn of Box C. 



□ 



See patent £amily annex. 



* special csitegoiics of dtcd docomenls: 

*A* ^*«iiTng Hift gpnftml gtate of flia flit tthlA k net eoprfifered to ha 

of paideular rdevance 

*B" earlier ^plication or patent published on or after the Intematioaal flUng date 

establish the publlcadca date of another dtatloQ or other cpeoial reason (as 
specified 

*0* document referring to aa oral disdosore, use, exhibition or other means 

«p» document published prior to die bitemadooal fiUng date but later than the 
prioriQ^ date claimed 



later document published after the intematima! filing date or priority 
date and not in conflict with the ^plication but cited to tmdentaid ttie 
prindple or theory undedying the Inventicn 

document of particular relevance; the elmmed invention cannot be 
considered novel or cannot be ccosidered to involve an Inventive step 
when the doeumeot Is taken alone 

docimient of particular relevance; the dauned invcntim cannot be 
considered to involve an inventive step when the document Is 
combined «dth one or more other such documents, such comhlnarico 
bdng obvious to a pezson dolled In'UiB art 

document member of the same patent fsssaSiy 



Date of ^ actual completion of the intmational 
20 May 2003 (20.05.2003) 



Date of mailmg of the international search r^ort 

21 JUL 2003 



Name and Timiling address of the ISAAJS 
MaU Stop per. Attn: ISAAJS 
Commissioner for Patents 
P.O. Box 1450 

Alexandria. >nigima 22313-1450 
Facsimile No. (703)305-3230 



Authorized officer 
Winnie Yip 

TeLqphoneNo. 703-308-111' 




FonnPCTASA/210 (second sheet) (July 1998) 



PCT/US03/00267 



INTERNATIONAL SEARCH REPORT 



C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Oitegoiy ♦ 


Cftatioa of docameat, with indication, where appropriate, of the relevant passages 


Relevant to clabn No. 


Y 
Y 


US 4,982,545 A (STROMBACK) 08 JA3TOARY 1991 (08.01.1991). See enlke document. 
US 3,656.270 A (PHOXIPS) 18 APRIL 1972 (18.04.1972). See entire document. 


10-23 
10-23 



FoiniPCT/ISA/210 (second dieel) (July 1998) 



